Effects of vitamin D deficiency in the chicken embryo.
Vitamin D-deficient chicken embryos were obtained by feeding laying hens a diet in which 5 micrograms 1,25(OH)2D3/kg feed were substituted for the vitamin D3 supplement in the control diet. Hatchability, total Ca and inorganic P concentration in blood, and tibial ash/dry weight ratio were determined in the vitamin D-deficient embryos and in embryos obtained from hens fed the control diet supplemented with 1100 IU vitamin D3/kg feed. After 5 weeks on the substituted diet the hens laid eggs that showed decreased hatchability in spite of excellent shell quality. All determinations in blood and bones were made on embryos of eggs laid after 6-12 weeks on the diets. On the 17th day of incubation the embryos derived from hens fed the substituted diet showed significant hypocalcemia and hyperphosphatemia and a low tibial ash/dry weight ratio. Injection of 1,25(OH)2D3 3 days before killing corrected the hypocalcemia of the deficient embryos. Those chicks that managed to hatch had normal levels of calcium and inorganic phosphate 1 day after hatching. These findings support previous suggestions by us and other authors that vitamin D metabolites are required by the embryo in order to mobilize calcium from the shell, and decreased hatchability in vitamin D-deficient embryos is related to a defect in calcium mobilization from the shell. While in previous studies a decrease in hatchability was the only parameter used to judge D deficiency of the embryos in our present studies, the deficiency is confirmed by demonstrating a deficit in mineral metabolism which is a more specific sign of D deficiency.